Article abstract
In 1905, magnetic survey work began under the auspices of the Department of Terrestrial Magnetism of the Carnegie Institution of Washington directed by Louis Agricola Bauer. The DTI, wanting world-wide coverage, wished to make observations in Canada but this raised the question of sovereignty. Although the DTI was not a government agency, it was foreign. The impact of its work in Canada was to stimulate geophysical research by the Canadian Meteorological Service and by the Dominion Observatory. This research was undertaken in the context of interdepartmental rivalry which finally resulted in control of the field by the Dominion Observatory.
A magnetic survey of the oceans and unexplored areas like the Antarctic presented no serious questions of protocol. No national government wanted to assume the expense or trouble of updating magnetic charts, but they all acknowledged their value to navigation and commerce. The willingness of the Carnegie Institution to undertake this survey was welcomed warmly.
But countries such as Canada presented Bauer with a delicate problem. Here there was an issue of sovereignty. This was not always a problem of political sovereignty, since the DTM was not a branch of the US government, but a privately-endowed institution. And DTM observers always obtained permission from appropriate governments for their travels. Nevertheless, an issue of scientific sovereignty remained, regarding claim not over territory, but over a discipline and over the ability of Canada's scientists to execute research in this discipline. The issue was one of prerogative and pride. Canada had a well-known history of active research in geomagnetism. 4 Several officials of the Canadian government had experience in the science and intended to develop it. The DTM could not simply step in with its plans for a world-wide survey and launch expeditions into Canadian territory. What followed, then, was several decades of interaction between Canadians and the DTM, caught somewhere between cooperation and competition. Another interaction induced by the DTM's work in Canada occurred between two agencies of the Canadian government, the Meteorological Service and the Dominion Observatory, to decide which of them could lay claim to a Canadian magnetic survey, and more generally to geophysics. This article is the story of this three-way struggle for sovereignty in geophysics. 
GEOMAGNETISM IN CANADA BEFORE THE DTM
In 1893 at the Chicago Meteorological Congress, Charles Anthony Schott of the US Coast and Geodetic Survey discussed the magnetic survey of North America. While he mentioned the Toronto Magnetic Observatory as being in operation since 1840, he especially commended the 1840s magnetic survey of John Henry Lefroy in Canadian and Hudson Bay Company territory. 5 This, he said, was 'the most extensive survey as yet undertaken on this continent.'
6 But while he listed many independent explorers who had executed magnetic work in the Arctic, and while he detailed the systematic surveys of various American governmental agencies, the Canadian government was conspicuously absent from the discussion.
This was not merely Schott's ignorance, though there had been some Canadian magnetic observations of which he was unaware. In fact, no Canadian government department had adopted terrestrial magnetic surveying as had the US Coast and Geodetic Survey. The Toronto Magnetic Observatory might have done so, but instead its directors from 1860 on shifted their attention to the development of a weather service. Although some magnetic records had been maintained, none of them had been published since 1875. 7 The Observatory Director through the 1880s, Charles Carpmael, 'had discarded the V[ertical] This remarkable simplification bears no relation to the actual interaction between the DTM and Canadian magneticians.
The driven activity of Bauer's expeditionary machinery greatly over-powered the mdecision and infighting of the Canadian governmental agencies before 1910. In its first six years of field work, 1905 to 1910, thirty-five DTM observers travelled on every continent except Antarctica. They established 1,298 observation stations, 162 of these being in Canada and twenty-seven in Newfoundland and Labrador, then foreign territory to Canada, too. At almost every one of these stations, readings were taken of all three magnetic elements.
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In addition to the observations for the world magnetic survey, the DTM also sent out parties on special projects. In the first season of field work, four parties went to locations in Canada or Labrador to observe the magnetic elements and atmospheric electricity during a total solar eclipse. Arctic. 49 In conclusion of this section, it is a significant fact that the DTM did not end its magnetic survey work in Canada until it ended magnetic survey work altogether in the late 1940s. Even in the 1930s and 1940s, observations were made at eleven locations in Canada and eight in Newfoundland and Labrador, including locations one might have thought the Canadian government would have taken over by then. 50 The detailed evidence, far from supporting the conclusion that the DTM's activity in Canada ended after one season's work by one DTM observer, demonstrates that the DTM managers saw continuing opportunities in Canada over four decades. This also suggests that during these four decades, the Canadian government never supported a complete magnetic survey. The evidence for deciding this question is presented in the next section.
TWO CANADIAN MAGNETIC SURVEYS
The first foray of a Meteorological Service employee into the field for magnetic work was to observe the same solar eclipse of 1905 that the DTM observed. In fact, Stupart coordinated the magnetic research at Hamilton Inlet, Labrador, terested in and supportive of the Agincourt Observatory's research, and Stupart thought seriously about organizing Canada's full magnetic survey as early as 1901. At Bauer's urging, Stupart and King each began thinking of his own survey. These parallel, and sometimes intersecting, magnetic surveys seemed bound to come into conflict.
CONFLICT BETWEEN THE METEOROLOGICAL SERVICE AND THE DOMINION OBSERVATORY
Problems began for Stupart's magnetic survey in 1909. While Jackson was on the Arctic with Bernier, Stupart needed to order another magnetometer if he wanted to send out another observer till Jackson's return. 71 Officials in his department were apparently concerned that Stupart was expanding the magnetic work into a full magnetic survey. Indeed, that was his goal.
Stupart's defense was spirited. The magnetometer was required for the obvious: magnetic measurements. However, he attempted to soften his superiors' apprehensions. The observer using this instrument primarily would be checking meteorological stations. But then he launched into a detailed indictment of Canada's half-hearted magnetic work. It was 'altogether too unsystematic....' He objected to its on-again, off-again status. He objected to the Dominion Astronomer sending out a magnetic observer. This survey work, he asserted, belonged more to meteorology than to astronomy, especially since the Meteorological Service had the only magnetic observatory in the country. But even more, because Canada had not organized its magnetic work properly, the Carnegie Institution was 'now doing work for Canada which should be done by the Government.' Stupart wanted a Canadian magnetic survey, and he wanted it rim out of his office.
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The Deputy Minister was not happy with this defense, and Stupart had to answer his queries and criticisms. Over what territory did he propose to range? Stupart answered, over all of the Dominion. Did he intend to start a special magnetic survey? No, the magnetic measurements would be subordinate to visiting and maintaining meteorological stations. Did he intend to duplicate the work of the Dominion Observatory? Stupart replied with some indignation to this query: Yet the accommodation of 1910 was not entirely satisfactory, neither to the scientists in the Meteorological Service and Dominion Observatory nor to the government officials who oversaw their budgets. There was always the appearance of overlap, which to bureaucrats implied waste that could be eliminated. In 1921, in reply to a proposal by the Finance Department to merge the two old rivals, Stupart answered at length that the two sciences of meteorology and astronomy were utterly unrelated. The only overlap of functions, he said, involved magnetism. He implied that Canada was an anomaly in this since in England and Europe, the Meteorological Services conduct magnetic surveys, while in Canada it was done by the Dominion Observatory. 82 He still resented the allocation of geomagnetic and seismic research to the Domimon Observatory in Ottawa.
Stupart stubbornly maintained a stake in magnetic surveying into the 1920s. In 1921 an observer was sent into the Mackenzie River valley to investigate upper air movements, but he was also provided with magnetic instruments. He was instructed to observe all three magnetic elements, and to cover all hours of the day, though one presumes he was not to do this every day. He was also to conduct a survey as he returned up the valley at the end of the year. observer, R.G. Madill, was hired. French wrote a series of memos for the Observatory, reporting the status of this survey for the IUGG. In 1922-23, two field observers measured all three magnetic elements at 120 stations, including the old Meteorological Service territory along the Mackenzie River. French was clearly organizing for a decades-long survey, as he had planned the return to repeat stations for secular variation studies. 84 Moreover, beginning in 1922, the Dominion Observatory's survey was to include the Arctic. 85 The only reference to Agincourt was for the pre-and post-season calibration of instruments. The report for 1924-26 indicated a continuation of interest in repeat stations, as well as in a more even distribution of stations. Another ninety-five stations were occupied in these three seasons. 86 By the late 1920s, the Dominion Observatory could not expand the survey at the same rate because of the need to visit a growing number of repeat stations on a frequent basis. Of seventy-two stations visited in 1927, for example, only sixteen were new stations. 87 The 1932 report stated that activity was by then 'restricted to making observations ...at repeat stations.' 88 This trend became even more notable in later reports.
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The influence of the DTM was evident with French as it was with Jackson, mainly through DTM instruments. Instruments were purchased from the DTM, others were borrowed, and always careful comparisons were made. The main route for tying Canadian magnetic measurements into the international standard was via the DTM. 90 In 1931, the Dominion Observatory forewent calibrations using Agincourt as intermediary and an observer took the instruments directly to the DTM. 91 When one type of DTM instrument proved unreliable, the Dominion Observatory purchased a newer DTM design. 107 But even when good people were found, they did not always accept. In November 1919, two candidates in a row turned down a position as magnetician. 108 The position was finally filled as a summer job. landscape of science. A science like geophysics presents myriad opportunities for border skirmishes amongst scientists and institutions. Geophysics is a complex constellation of sub-disciplines: seismology, geomagnetism, theoretical meteorology, gravimetry and so on. One can even question whether it is a discipline. The boundaries between its parts often seem better defined than do their relationships. Moreover, its associations with neighboring disciplines such as physics, geology, astronomy and meteorology are equivocal. And none of this is constant. In early-20th century Canada, the threat of a foreign scientific power -the Carnegie Institution's Department of Terrestrial Magnetism -conferred new value on these unexplored disciplinary hinterlands. This produced a protracted conflict between two of the country's primary scientific institutions over control of this landscape. Control ultimately was wrested by the Dominion Observatory. Scientific sovereignty -at least for a time -was decided.
